The effect of folding catalysts on the in vivo folding process of different antibody fragments expressed in Escherichia coli.
The Fv and Fab fragment and both orientations of the single-chain Fv fragment (VH-linker-VL and VL-linker-VH) of an antibody can be expressed in functional form in the periplasm of Escherichia coli, but the yield of these correctly assembled proteins is limited by the periplasmic folding process. While the periplasmic E. coli disulfide isomerase DsbA is required for this assembly, its functional over-expression does not significantly change the folding limit. Similarly, the functionally over-expressed E. coli proline cis-trans isomerase does not change the amount of all but one of the antibody fragments, not even if DsbA is over-expressed as well. Therefore, aggregation steps in the periplasm appear to compete with periplasmic folding, and they may occur before disulfide formation and/or proline cis-trans isomerization takes place and be independent of their extent.